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Background There are few population-based studies from low- and middle-
income countries that have described the association of socio-
economic, gender and health factors with common mental disorders
(CMDs) in rural women.
Methods Population-based study of currently married rural women in
the age group of 15–39 years. The baseline data are from the
National Family Health Survey-II conducted in 1998. A follow-up
study was conducted 4 years later in 2002–03. The outcome of CMD
was assessed using the 12-item General Health Questionnaire
(GHQ-12). Due to the hierarchical nature and complex survey
design, data were analysed using mixed-effect logistic regression
with random intercept model.
Results A total of 5703 women (representing 83.5% of eligible women)
completed follow-up. The outcome of CMD was observed in
609 women (10.7%, 95% confidence interval 9.8–11.6). The follow-
ing factors were independently associated with the outcome of
CMD in the final multivariable model: higher age, low education,
low standard of living, recent intimate partner violence (IPV), hus-
band’s unsatisfactory reaction to dowry, husband’s alcohol use and
women’s own tobacco use.
Conclusions Socio-economic and gender disadvantage factors are independently
associated with CMDs in this population of women. Strategies that
address structural determinants, for example to promote women’s
education and reduce their exposure to IPV, may reduce the burden
of CMDs in women.
Keywords Women, depression, India, follow-up studies, social determinants,
gender-based violence
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Introduction
Common mental disorders (CMDs) is a term coined
by Goldberg and Huxley1 to describe disorders that
are commonly encountered in community and
primary-care settings, and whose occurrence signals
a breakdown in normal functioning. Specific psychi-
atric syndromes incorporated in the concept of CMDs
include depressive and anxiety disorders.2 Unipolar
depression is one of the leading causes of global
burden of disease, measured using disability adjusted
life years (DALYs), in developed as well as low- and
middle-income countries,3,4 and is projected to be the
leading cause of disease burden in Indian women,
where the present study was carried out.
There is a growing evidence base pointing to the role
of multiple determinants influencing the risk for
CMDs. The first and most consistent factor is being
a female.5 Women are one and half to two times more
likely to suffer from CMDs as compared with men.6–10
Gender plays a major role in determining socio-
economic position, access to resources and social
status, which in turn influences mental health.8,11
Gender disadvantage and exposure to intimate part-
ner violence (IPV) are commonly described correlates
of CMDs in women.12 IPV is the commonest type of
inter-personal violence. In population-based surveys,
between 10 and 69% of women reported being phys-
ically assaulted by an intimate male partner at some
point in their lives.13 A 10-country WHO study found
that women who experienced partner violence at least
once in their life reported significantly more emotion-
al distress, suicidal thoughts and attempts than
non-abused women.14 In India, the practice of
giving a dowry to the groom’s family at marriage is
widespread, and is frequently a source of dissatisfac-
tion directed towards the bride, if there is a perceived
shortfall in promised dowry. Lower dowry levels are
associated with increased risk of domestic
violence.15,16
There is a robust and long-standing evidence base
showing that individuals belonging to lower socio-
economic classes, in both developed and less-
developed countries, have greater exposure to more
stressful life experiences, which contributes to a
greater risk for CMDs.17–20 A cohort study in
Pakistan, for example, showed that women from the
lower socio-economic status (SES) category are three
times as likely to have postnatal depression at
12-month follow-up compared with women from a
higher SES category.21 In low- and middle-income
countries, low education, food insecurity, poor hous-
ing and financial stress exhibit a relatively consistent
and strong association with the risk for CMDs, where-
as the association between other variables such as
income, employment and consumption with CMDs
is less robust.17 Tobacco and alcohol misuse,22 chronic
physical health problems23 and reproductive and
sexual complaints12 are other risk factors that have
been shown to be associated with CMDs.
There are a few population-based, representative
studies from low- and middle-income countries that
have described the associations for CMDs in rural
women. The aim of this article is to fill this gap in
the evidence base, with the objective of describing the
association of a range of socio-economic, gender and
health factors with CMDs in a representative dataset
of women’s health in rural India. We were particular-
ly interested in testing the hypotheses that factors
indicative of social and gender disadvantage were in-
dependently associated with CMDs in women.
Methods
The data sources used for this study are the two
linked data sets: the National Family Health
Survey-II (NFHS-II) carried out in 1998–99, and a
follow-up study for a subgroup of women in four
states carried out in 2002–03.24 NFHS-II (baseline
study) is the Indian Demographic and Health Survey
(DHS) designed to collect information related to
demographic characteristics, health information and
quality of public and private health services and per-
ception of these services. The follow-up study was
conducted to assess the quality of family planning
services, to explore the relationship between service
quality and contraceptive behaviour and to investigate
aspects of women’s health and well-being with em-
phasis on domestic violence and mental health.25
Thus, the follow-up study was not planned a priori
and the baseline assessments did not include meas-
urement of CMD status.
Sample selection
The NFHS-II sample covered 99% of India’s popula-
tion, residing in its 26 states, and ultimately included
a total of 89 199 women residing in 91 196 house-
holds.24 These were ever-married women in the age
group of 15–49 years.24 A two-stage stratified system-
atic design was used for selection of the NFHS-II
sample.24 The sample design adopted was uniform
in all the states. Details regarding selection of
sample are provided elsewhere.24
The sample for the follow-up study was drawn from
the original NFHS-II study sample. The follow-up
survey was limited to the four states of Bihar,
Jharkhand, Maharashtra and Tamil Nadu. These
states were chosen to represent differing demograph-
ic, socio-economic and service programme contexts
in India. There is a wide variation in socio-economic
and women’s status across these four states; Bihar
and Jharkhand are north Indian states, whereas
Maharashtra and Tamil Nadu are situated in western
and southern parts of India respectively. Women in
Bihar and Jharkhand fare considerably worse com-
pared with women in Maharashtra and Tamil Nadu
with respect to indicators of women’s status such as
age at marriage, literacy and ability to access child
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health services.26,27 These, and other, data demon-
strate the developmental, social and cultural divide
that distinguishes these north Indian states from
south and west Indian states.25 The follow-up study
was further restricted to rural NFHS-II respondents,
in light of the diverse and complex nature of family
planning service delivery points in urban India. The
main focus of the follow-up study was to describe the
relationship between quality of care and subsequent
contraceptive use, and as most women complete their
fertility by the age of 40 years, the sample for the
follow-up study did not include women439 years at
baseline.25
In Maharashtra and Tamil Nadu, women were ex-
plicitly asked if they would agree to be re-interviewed
at the time of the baseline NFHS-II and those who
did not agree were not approached for a re-interview.
In Bihar/Jharkhand, where there were no prior plans
for a follow-up study, consent for re-interview was
not obtained at the time of the baseline.25 In all
study sites, a detailed informed consent was obtained
from all respondents at the time of the follow-up
survey. Ethical approval for the study and resulting
analysis were provided by institutional review board
at Johns Hopkins Bloomberg School of Public Health.
Following WHO ethical recommendations that only
one family member per household be interviewed
for the IPV module,28 the youngest eligible woman
in the household was selected when multiple
respondents existed within the household, and inter-
views were expected to be carried out in private.
Variables
Variables we use for testing associations with CMDs
were assessed at baseline (NFHS-II study) and at the
follow-up (NFHS-II follow-up study). The NFHS-II
included two questionnaires: a household question-
naire and a woman’s questionnaire. The questionnaires
for each state were bilingual, with questions in both
the state language and in English.24 A similar question-
naire was used in NFHS-II follow-up study.25 The data
collected from these two questionnaires were organized
in the following manner.
Socio-economic factors
A standard-of-living index (SLI) was computed on the
basis of the household ownership of assets and pos-
sessions. The SLI was created by assigning scores to a
range of 30 household goods and assets, including the
type of house and toilet facilities, fuel used for cook-
ing and ownership of durable goods.24 Based on the
above score, the SLI had three levels: high, medium
and low. Other socio-economic variables were age,
education, employment status and place of residence.
The caste variable had three categories: scheduled
caste / scheduled tribe, other backward caste and nei-
ther scheduled caste/scheduled tribe nor other back-
ward caste. Scheduled castes and scheduled tribes
are castes and tribes that the Government of India
officially recognizes as socially and economically dis-
advantaged. In our analysis, education was treated as
a binary variable with two levels: less than middle
school (below grade 7) and middle school or above
(grade 7 or above). All socio-economic factors were
measured at baseline.
Marital and gender disadvantage factors
Questions related to the woman’s marital status, hus-
band’s age, education, employment status and age at
first marriage were included in the baseline question-
naire. Spousal inequality with respect to age was cal-
culated by subtracting the woman’s age at baseline
from her husband’s age at baseline. IPV was assessed
at both baseline and follow-up. The baseline NFHS-II
survey contained three questions about violence in-
flicted on the woman by her husband and by other
family members. These questions were: ‘Since you
completed 15 years of age, have you been beaten or
mistreated physically by any person?’; ‘Who has
beaten or mistreated you physically?’; and ‘How
often have you been beaten or mistreated physically
in the last 12 months: once, a few times, many times,
or not at all?’. The follow-up survey included several
questions on violence inflicted by the husband cover-
ing a range of physical, verbal and sexual behav-
iours.25 The specific questions were: ‘Thinking about
your own marriage, has your husband ever: pushed
you, pulled you or held you down? Hit you with his
fist or did something that could hurt you? Kicked
you or dragged you? Tried to strangle or burn
you? Threatened you with a knife, gun or other
weapon? Attacked you with a knife, gun or other
weapon? Used verbal threats to force you to have
sex when you did not want to? Used physical force
to force you to have sex when you did not want to?’
and ‘Thinking about all of these actions, how many
episodes of violence occurred to you over the past
12 months?’. Baseline and follow-up data were used
to compute a composite IPV variable with four rating
values: no IPV, IPV only at baseline, IPV only at
follow-up and IPV at both baseline and follow-up.
Only responses to the question related to IPV in the
previous 12 months were taken into account during
this computation. Intergenerational exposure to vio-
lence was measured only at follow-up, through two
questions on whether the respondent had witnessed
violence by her father towards her mother. The ques-
tion related to husband’s reaction to dowry was: ‘How
would you describe the reaction of your husband’s
family to the cash, gifts, jewellery and other items
you brought at the time of your marriage: very satis-
fied, satisfied, did not care, did not bring any, unsat-
isfied, very unsatisfied and unsure?’. For our analyses,
we merged satisfied and very satisfied into one
category (‘satisfied’); merged very unsatisfied and un-
satisfied into ‘unsatisfied’; and merged the remaining
three values into ‘not applicable’. Husband’s alcohol
intake was also assessed at follow-up.
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Physical and reproductive health factors
Information related to three risk behaviours—
chewing paan masala or tobacco, drinking alcohol
and smoking was elicited at baseline. Woman’s smok-
ing status and intake of tobacco/paan masala were
combined into a single composite variable assessing
any tobacco use. Haemoglobin (Hb) levels were mea-
sured using portable equipment (the HemoCue).24
Anaemia was defined as a categorical variable
(absent if Hb 412 g/dl and present if Hb 412 g/dl).
Height and weight for each woman was measured
and Body Mass Index (BMI) calculated. BMI values
were categorized as 420 kg/m2, 20–25 kg/m2 and
425 kg/m2. Reproductive health variables were total
number of children born (live births) and history of
induced abortion. All physical and reproductive health
factors were measured at baseline.
Outcome
CMDs were assessed using the 12-item General
Health Questionnaire (GHQ-12) at follow-up.
Although not a diagnostic instrument, the GHQ is
one of the most widely used and validated screening
questionnaires for the measurement of CMDs in pri-
mary care and community settings.29 The longer
60-item and shorter 12-item versions of the GHQ
have both been field tested and validated as a screening
measure for current CMDs in India.30–32 The follow-up
study utilized the 12-item version of the questionnaire.
Each item was scored ‘1’ or ‘0’, thus a possible total
score of 12 for each woman. The GHQ threshold score
is partly determined by the prevalence of the dis-
orders.33 In this study we have used the cut-off point
as ‘5’ to discriminate between presence or absence of
a probable current CMD. This cut-off provided an
optimal balance between sensitivity and specificity,
when compared with a structured diagnostic interview
for current depressive and anxiety disorders, confirm-
ing the criterion validity of the instrument.30
Data analysis
Our analyses were guided by a conceptual framework
constructed on the basis of previous literature,34 but
constrained to the factors that had been measured
at each round of data collection. We followed a
stepped model of analyses based on the hierarchy of
factors as shown in Figure 1,35 an approach that
has been widely used to explore hierarchical relation-
ships in observational data.36–38 In our model,
socio-economic factors were considered most distal
factors (level one of hierarchy), followed by marital
and gender disadvantage factors (level two) and phys-
ical and reproductive health factors (level three) were
the most proximal.
The association of each factor with the outcome
of CMDs was first assessed using mixed-effect
simple logistic regression (univariable analysis). In
Model 1, socio-economic factors whose association
showed a level of statistical significance at P40.1 in
univariable analysis were included. The factors that
showed an association at P40.1 in this multivariable
model were retained for inclusion in Model 2.
Woman’s age was an a priori variable included in
all models. Model 2 included the retained socio-
economic factors and marital and gender disadvan-
tage factors whose association showed a level of stat-
istical significance at P40.1 in univariable analysis;
those whose associations remained at P40.1 on ad-
justment, together with the socio-economic factors,
were retained for inclusion in Model 3. Similarly,
Model 3 included socio-economic, marital and
gender disadvantage and physical and reproductive
health factors. The variables retained in Model 3
were used in final Model 4. Further retention of the
variables in this model was based on backward selec-
tion and likelihood ratio test. Mixed-effect simple and
multiple logistic regression with random intercept was
used for analyses. In multi-level modelling three
levels were considered: individual, village [Primary
Sampling Unit (PSU)] and strata. Thus, while esti-
mating standard errors we took into account design
effects due to clustering of women at the level of the
primary sampling unit and clustering of PSUs at the
level of strata.39 Weights were applied to all the ob-
servations to account for over-sampling of certain
categories of respondents in the study design. Svyset
Socio-economic 
factors
Woman’s age
Woman’s education
SLI
Caste
Marital and gender-
disadvantage factors
Spousal inequality (age)
Husband’s reaction to dowry
IPV
Intergenerational exposure to 
violence
Husband’s unemployment
Husband’s alcohol intake
Age at first marriage
Physical and
reproductive health 
factors
BMI
Hb Level
Total no. of children
Ever had a induced 
abortion
Woman’s tobacco intake
Woman’s alcohol intake
Common Mental 
Disorder
Figure 1 Conceptual framework for the analysis
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and gllamm40 commands were used in STATA IC 10
for analyses.41
Results
Participants
In the NFHS-II study, 11 100 ever-married rural
women in the age group of 15–49 years from Bihar,
Maharashtra and Tamil Nadu (Bihar and Jharkhand
were one state at the time of study) were interviewed.
The overall response rates in the baseline study for
sampled women respondents were very high
(95.5%), and ranged from 94.1 to 99.7% in the
states included in the follow-up study. As the
follow-up study was restricted to currently-married
rural women aged 15–39 years, the overall target
sample reduced to 7785 women.24 These were the
women who were usual residents of the selected
households at the time of the baseline NFHS-II
survey. In the states of Bihar and Jharkhand, 82
women were not interviewed during the NFHS-II
study; thus, the eligible sample of women for the
follow-up study was 7703. In Maharashtra, 250
women and in Tamil Nadu, 30 women refused con-
sent for re-interview during NFHS-II study. Follow-up
interviews could not be completed in the case of 1013
women due to various reasons; for example, that the
households were not identified, the woman was un-
available or refused interview and the woman had
died or migrated. Thus, interviews were completed
with 6437 women (83.6% of the eligible sample of
7703 women). After applying a priori exclusion criteria
based on WHO ethical guidelines,28 interviews were
completed for 5703 women (Figure 2).
The sample of women interviewed in the follow-up
survey is generally representative of the original target
sample.25 With the exception of lower levels of base-
line contraceptive use and IPV prevalence in Bihar
and Tamil Nadu, the re-interviewed and non-re-
interviewed samples of women are generally similar
in characteristics.25 In the sample of 5703 women, the
outcome of CMDs was observed in 609 women
[10.7%, 95% confidence interval (CI) 9.8–11.6].
Univariable analysis of associations with
CMD
Woman’s age, education and SLI were associated with
CMDs in univariable analysis (Table 1), but no asso-
ciation was observed between caste and CMDs.
Higher SLI and higher level of women’s education
were inversely associated with CMDs. Among marital
Total rural sample of ever-married women aged 
15–49 in NFHS-II (n=11100)
Overall target sample for follow-up study: married 
women aged 15–39 (n=7785)
Women in NFHS-II older than 39 
years (n=3315)
Women not visited in NFHS-II, in 
Bihar and Jharkhand (n=82)
Eligible women for follow-up study (n=7703)
Women refused re-interview in 
NFHS-II, in Maharashtra and Tamil 
Nadu (n=253)
Completed follow-up interviews (n=6437)
Completed IPV module, administered to the youngest 
eligible woman in a target household, (n=5703)
Women who gave consent for re-interview  (n=7450)
Did not complete follow-up 
interviews (n=1013)
Did not complete IPV module, older 
women in the same household 
excluded  (n=734)
Figure 2 Flow chart of sample selection
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Table 1 Univariable analysis of association of factors associated with CMDs (N¼ 5703, unless otherwise specified)
Variable
Prevalence
n (%)
Presence of
CMD
Timeline of
measurement
Unadjusted OR
with 95% CI P-value
Socio-economic factors
Woman’s age in years Baseline
15–22 1477 (25.7) 144 (9.8) 1
23–27 1442 (25.3) 144 (10.1) 1.1 (0.8–1.3) 0.613
28–32 1392 (24.5) 161 (11.6) 1.3 (1.0–1.6) 0.055
33–39 1392 (24.5) 160 (11.6) 1.3 (1.1–1.6) 0.006
Women’s educational status Baseline
Less than middle school 4843 (84.9) 570 (11.8) 1
Middle school or more 860 (15.1) 39 (4.5) 0.4 (0.3–0.5) <0.001
SLI (n¼ 5669) Baseline
Low 3059 (54.0) 391 (12.9) 1
Medium 2176 (38.3) 192 (8.8) 0.7 (0.5–0.8) <0.001
High 434 (7.7) 21 (4.9) 0.4 (0.2–0.6) <0.001
Caste (n¼ 5694) Baseline
Scheduled caste/scheduled tribe 1639 (29.1) 207 (12.5) 1
Other backward class 2972 (51.9) 285 (9.6) 0.8 (0.7–1.1) 0.128
None 1083 (19.0) 116 (10.7) 0.9 (0.6–1.2) 0.35
Marital and gender disadvantage factors
Spousal inequality in age (years) Baseline
Woman elder or of same age 182 (3.2) 20 (11.3) 1
Difference up to 5 2528 (44.4) 284 (11.3) 1.1 (0.6–1.8) 0.779
Difference of 5–10 2160 (37.8) 211 (9.8) 1.0 (0.6–1.7) 0.985
Difference of410 833 (14.6) 94 (11.4) 1.2 (0.7–2.0) 0.615
Husband’s reaction to dowry (n ¼ 5701) Follow-up
Satisfied 4358 (76.4) 403 (9.3) 1
Unsatisfied 208 (3.6) 54 (26.0) 4.0 (2.7–6.0) <0.001
NA 1135 (20.0) 151 (13.3) 1.7 (1.4–2.1) <0.001
Husband’s employment Baseline
Employed 5602 (98.2) 597 (10.7) 1
Unemployed 101 (1.8) 12 (11.8) 0.9 (0.6–1.4) 0.758
Husband’s alcohol intake (n¼ 5699) Follow-up
No 3382 (59.2) 296 (8.8) 1
Yes 2317 (40.8) 312 (13.6) 1.5 (1.3–1.8) <0.001
IPV Baseline and
follow-up
None 2883 (50.4) 217 (7.6) 1
Only baseline 497 (8.6) 45 (9.1) 1.3 (0.9–2.0) 0.164
Only follow-up 1785 (31.4) 257 (14.5) 2.2 (1.7–2.9) <0.001
Both 538 (9.5) 90 (16.8) 2.7 (1.9–3.8) <0.001
Intergenerational exposure to violence (n¼ 5690) Follow-up
No 4411 (77.4) 451 (10.3) 1
Yes 1279 (22.6) 156 (12.3) 1.3 (1.1–1.6) 0.006
(continued)
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and gender disadvantage factors, husband’s alcohol
intake, IPV and intergenerational exposure to violence
were associated with CMD. Husband’s unsatisfactory
reaction to dowry was strongly associated with CMD
[odds ratio (OR) 4.0; 95% CI 2.7–6.0]. No association
was found between baseline IPV and CMDs, but
follow-up IPV was strongly associated with CMDs
(OR 2.2; 95% CI 1.7–2.9) as was IPV at both time
points (OR 2.7; 95% CI 1.9–3.8). Husband’s employ-
ment status, spousal inequality in age and woman’s
age at first marriage were not associated with CMD.
Women’s alcohol and tobacco intake were associated
with CMDs and higher BMI and higher Hb levels
were inversely associated with CMDs.
Multivariable analysis of associations with
CMD
In Model 1, all socio-economic factors (woman’s age,
woman’s education and SLI) retained an independent
association with CMDs. The largest effects were
observed for woman’s education and SLI. In
Model 2, husband’s reaction to dowry, husband’s al-
cohol intake and IPV retained an independent associ-
ation with CMDs. In Model 3, only woman’s tobacco
intake met the criteria for inclusion in the final multi-
variable model. In the final model (Model 4),
woman’s education showed the strongest association
with CMDs; women who had been schooled up to or
beyond middle school were 40% less likely to have a
CMD (OR 0.6; 95% CI 0.4–0.8). Higher SLI was in-
versely associated with CMD. Husband’s unsatisfac-
tory reaction to dowry retained a strong association
with CMDs (OR 3.1; 95% CI 2.0–4.6), as did IPV at
follow-up (OR 2.0; 95% CI 1.5–2.6). Husband’s alco-
hol intake and woman’s tobacco intake also retained
independent associations with CMDs (Table 2).
Discussion
We describe the findings of one of the largest
population-based studies examining the association
Table 1 Continued
Variable
Prevalence
n (%)
Presence of
CMD
Timeline of
measurement
Unadjusted OR
with 95% CI P-value
Age in years at first marriage Baseline
415 2241 (39.2) 274 (12.2) 1
16–18 2315 (40.7) 233 (10.2) 0.9 (0.7–1.0) 0.091
519 1147 (20.1) 102 (9.0) 0.8 (0.7–1.1) 0.153
Physical and reproductive health factors
BMI in kg/m2 (n¼ 5576) Baseline
420 3582 (64.2) 409 (11.5) 1
20–25 1753 (31.4) 166 (9.6) 0.9 (0.7–1.0) 0.150
425 241 (4.3) 15 (6.2) 0.6 (0.4–1.0) 0.084
Hb levels in g/dl (n¼ 5363) Baseline
412 3492 (65.1) 394 (11.4) 1
412 1871 (34.9) 165 (8.8) 0.8 (0.6–0.9) 0.028
Total no. of children Baseline
0 694 (12.2) 83 (12.1) 1
1 872 (15.3) 98 (11.3) 1.0 (0.7–1.5) 0.873
2 1170 (20.5) 105 (9.0) 0.8 (0.6–1.1) 0.196
53 2967 (52.0) 323 (10.9) 0.9 (0.7–1.3) 0.600
Ever had a induced abortion Baseline
No 4683 (82.1) 503 (10.8) 1
Yes 1020 (17.9) 106 (10.5) 1.1 (0.9–1.4) 0.346
Woman’s alcohol intake (n¼ 5702) Baseline
No 5599 (98.0) 586 (10.5) 1
Yes 103 (2.0) 23 (22.7) 1.7 (1.2–2.5) 0.005
Woman’s tobacco intake Baseline
No tobacco 5204 (91.2) 536 (10.3) 1
Smoking/chewing 499 (8.8) 73 (15.1) 1.7 (1.2–2.2) <0.001
OR: odds ratio; NA: not applicable.
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Table 2 Multivariable analyses of factors associated with CMDs
Variables Model 1 P-value Model 2 P-value Model 3 P-value Model 4 P-value
Socio-economic factors
Woman’s age in years
15–22 1 1 1 1
23–27 1.0 (0.8–1.3) 0.801 1.0 (0.8–1.3) 0.752 1.0 (0.8–1.3) 0.990 1.0 (0.8–1.3) 0.938
28–32 1.2 (0.9–1.5) 0.168 1.3 (0.9–1.6) 0.067 1.3 (1.0–1.6) 0.103 1.2 (1.0–1.5) 0.111
33–39 1.2 (1.0–1.5) 0.101 1.3 (1.0–1.7) 0.005 1.3 (1.1–1.6) 0.052 1.3 (1.0–1.5) 0.017
Woman’s status (education)
Less than middle school 1 1 1 1
Middle school or more 0.5 (0.3–0.7) <0.001 0.6 (0.4–0.8) 0.003 0.6 (0.4–0.8) 0.003 0.6 (0.4–0.8) 0.004
SLI
Low 1 1 1 1
Medium 0.7 (0.6–0.9) 0.002 0.8 (0.6–0.9) 0.016 0.8 (0.7–1.0) 0.058 0.8 (0.7–1.0) 0.029
High 0.5 (0.3–0.9) 0.009 0.7 (0.4–1.1) 0.124 0.7 (0.4–1.1) 0.147 0.7 (0.4–1.1) 0.137
Marital and gender disadvantage factors
Husband’s reaction to dowry
Satisfied 1 1 1
Unsatisfied 3.1 (2.0–4.7) <0.001 3.0 (2.0–4.4) <0.001 3.1 (2.0–4.6) <0.001
NA 1.6 (1.3–2.0) <0.001 1.6 (1.3–2.1) <0.001 1.6 (1.3–2.1) <0.001
IPV
None 1 1 1
Only baseline 1.1 (0.8–1.7) 0.524 1.0 (0.7–1.6) 0.851 1.1 (0.7–1.7) 0.571
Only follow-up 2.0 (1.5–2.6) <0.001 2.0 (1.6–2.5) <0.001 2.0 (1.5–2.6) <0.001
Both 2.1 (1.4–3.2) <0.001 2.2 (1.6–3.1) <0.001 2.1 (1.4–3.2) <0.001
Husband’s alcohol intake
No 1 1 1
Yes 1.2 (1.0–1.4) 0.032 1.2 (1.0–1.4) 0.094 1.2 (1.0–1.4) 0.031
Intergenerational exposure to violence
No 1
Yes 1.1 (0.9–1.4) 0.427
Physical and reproductive health factors
BMI (kg/m2)
420 1
20–25 0.9 (0.8–1.1) 0.505
425 0.9 (0.5–1.6) 0.611
Hb levels (g/dl)
412 1
412 0.9 (0.7–1.1) 0.158
Woman’s alcohol intake
No 1
Yes 1.4 (0.8–2.6) 0.264
Woman’s tobacco intake
No tobacco 1 1
Smoking/chewing 1.3 (1.0–1.9) 0.077 1.3 (1.0–1.8) 0.033
Model 1: socio-economic factors adjusted for each other (only factors significant in univariable analysis at P40.1). Model 2: marital
and gender disadvantage factors adjusted for each other (only factors significant in univariable analysis at P40.1) and factors from
Model 1 at P40.1. Model 3: physical and reproductive health factors adjusted for each other (only factors significant in univariable
analysis at P40.1) and factors from Model 2 at P40.1. Model 4: final multivariable model.
NA: not applicable.
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of socio-economic, gender disadvantage and health
factors with women’s mental health in rural settings
in India. The prevalence of probable CMDs among
women in our study sample was 10.7%. The preva-
lence of CMD varies widely between populations, as
has been shown in the World Mental Health surveys
which used identical methods in more than two
dozen settings.42 The rates of CMDs also vary greatly
between populations in India, with a median rate
of 10% in adult populations, a figure that closely ap-
proximates our estimate.43 We found that older age,
lower education, lower SLI, exposure to IPV, hus-
band’s unsatisfactory reaction to dowry, husband’s
alcohol intake and tobacco consumption were inde-
pendently associated with CMDs in rural, married
women in the age group of 15–39 years. We did not
find any association between other physical and re-
productive health factors with CMDs.
Our study findings support the robust evidence re-
garding the role of socio-economic position and edu-
cation as factors associated with CMDs. There is high
level of inequity in the distribution of CMDs across
socio-economic strata within societies, with signifi-
cantly increased rates of depression among lower
socio-economic groups.17,44,45 Our finding of inde-
pendent associations between education and SLI
with CMDs, indicators of social disadvantage in child-
hood and adulthood respectively, provides support to
the social causation theory. We also found an associ-
ation between woman’s age and CMDs, as reported
from other studies.12 The higher prevalence for de-
pression in older women may be associated with
multiple stressors of income generation and child-
rearing.34 We did not find any association between
caste and CMDs even in univariable analysis; this
was a surprising finding given that our data con-
firmed strong associations between caste and indica-
tors of socio-economic disadvantage.
In most of the South Asian cultures there is a dom-
inant patriarchal social matrix that systematically
disadvantages women’s opportunities and status.
Dowry is a long-standing (but illegal) practice,
which is prevalent in India; in our sample, 80% of
women reported that dowry had been exchanged.
Harassment by in-laws on issues related to dowry is
a major factor associated with poor mental health and
suicides in women46,47 and is also a determinant of
IPV.15,16,48,49 Notably, we found that husband’s unsat-
isfactory reaction to dowry was strongly associated
with CMDs, similar to reports from another Indian
study.46 We found a robust association between IPV
and CMDs, a widely documented finding.14,38,46,50–52
Our finding of no association between remote IPV
and CMDs, but a strong association between recent
IPV and CMDs, is also consistent with other stu-
dies53,54 and can be explained in two ways. First,
the association with past violence is confounded by
recent violence. Secondly, the association with CMDs
subsides with time after exposure. The association of
CMDs with IPV can be explained by the fact that the
experience of violence is likely to lead to insecurity,
hopelessness, helplessness and low self-esteem.34 Our
study also replicated the finding that husband’s alco-
hol intake is an important factor associated with poor
mental health in women.46 Husband’s alcohol intake
also has indirect impact on CMDs by increasing the
risk of IPV.48,55 This constellation of factors, in add-
ition to low education, comprises indicators of the
structural disadvantages faced by women in India.
Our other findings indicate that tobacco use (which,
in this sample, was predominantly in the form of
chewed tobacco) is associated with CMDs. These find-
ings replicate a growing literature from studies in de-
veloped countries56,57 and at least one other Indian
study.53 The effects of tobacco are probably mediated
through multiple pathways, including the pharmaco-
logical effects of nicotine on the central nervous
system and the experience of tobacco-related illness58
as well as common or correlated risk factors.57 We did
not find an independent association between any
other physical (BMI and anaemia) or reproductive
health factors (total number of live births and history
of induced abortion) with CMDs. No association
between anaemia and CMDs is consistent with other
Indian studies.12,53 Thus, although CMDs and anaemia
are both relatively common and often co-morbid, the
symptoms of CMDs experienced by women with
anaemia are not attributable to the anaemia.
A major limitation of our study is that the follow-up
and baseline were not planned as a prospective study
a priori and there are important differences in the
measurements of exposures and outcomes. In particu-
lar, we did not have a measure of CMDs at baseline
and are therefore unable to adjust for baseline mental
health in our analyses. In addition, the selection of
baseline factors for analyses of association with CMDs
were constrained to the variables measured. The out-
come of CMDs was measured using a screening ques-
tionnaire rather than a lengthier diagnostic interview;
however, this is a common practice in the context of a
large population-based study where multiple out-
comes are being assessed alongside mental health.
Several population-based studies have reported good
construct validity for the GHQ-12.59–61 Although the
GHQ score does not in itself represent a diagnosis of
a CMD, it shows very high discriminating ability
against International Classification of Diseases 10
(ICD10) diagnostic criteria for CMD.30 As the study
sample consisted only of rural, married women in the
age group of 15–39 years, our findings may not gener-
alize to other groups of women (for example, those
who are separated from their husbands and older
women). During the follow-up, only one woman (the
youngest) from each household was selected, which
makes the sample biased towards younger age group.
The estimates of IPV in the baseline and follow-up sur-
veys are not strictly comparable as there were only two
questions in the baseline survey compared with a
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battery of questions in the follow-up survey. This might
have resulted in under-reporting of IPV at baseline.
The strength of this study is that it is based on one
of the largest, nationally-representative, datasets of
women’s mental health in a rural setting in the de-
veloping world. We observed a high response rate des-
pite the long follow-up period. Our study confirms
that both social disadvantage related to social class
inequalities and gender disadvantage, are independ-
ently associated with CMDs in women. In order to
reduce the burden of women’s mental health prob-
lems in India, it is vital to strengthen interventions
that address structural determinants, notably
woman’s education, the practice of dowry, spousal
alcohol abuse and IPV.
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KEY MESSAGES
 Socio-economic and gender disadvantage are independently associated with common mental disor-
ders in women.
 Tobacco use is independently associated with common mental disorders in women.
 Strategies which address structural determinants, for example to promote women’s education and
reduce their exposure to IPV, may reduce the population burden of common mental disorders in
women.
References
1 Goldberg D, Huxley P. Common Mental Disorders: A Biosocial
Model. London: Tavistock/Routledge, 1992.
2 Skapinakis P. Commentary: Socioeconomic position and
common mental disorders: what do we need to know? Int
J Epidemiol 2007;36:786–88.
3 Lopez A, Mathers C, Ezzati M, Jamison D, Murray C.
Global Burden of Disease and Risk Factors. Washington, DC:
Oxford University Press and World Bank, 2006.
4 Phillips MR, Zhang J, Shi Q et al. Prevalence, treatment,
and associated disability of mental disorders in four prov-
inces in China during 2001–05: an epidemiological
survey. Lancet 2009;373:2041–53.
5 Patel V, Araya R, de Lima M, Ludermir A, Todd C.
Women, poverty and common mental disorders in four
restructuring societies. Soc Sci Med 1999;49:1461–71.
6 Kessler RC, Berglund P, Demler O et al. The epidemiology
of major depressive disorder: results from the National
Comorbidity Survey Replication (NCS-R). JAMA 2003;
289:3095–105.
7 Kessler RC, McGonagle KA, Nelson CB, Hughes M,
Swartz M, Blazer DG. Sex and depression in the
National Comorbidity Survey II: Cohort effects. J Affec
Dis 1994;30:15–26.
8 Maier W, Gansicke M, Gater R, Rezaki M, Tiemens B,
Urzua RF. Gender differences in the prevalence of
depression: a survey in primary care. J Affect Dis 1999;
53:241–52.
9 Kuehner C. Gender differences in unipolar depression: an
update of epidemiological findings and possible explan-
ations. Acta Psych Scand 2003;108:163–74.
10 Mirza I, Jenkins R. Risk factors, prevalence, and treat-
ment of anxiety and depressive disorders in Pakistan:
systematic review. BMJ 2004;328:794.
11 Jenkins R. Sex differences in minor psychiatric morbidity:
a survey of a homogeneous population. Soc Sci Med 1985;
20:887–99.
12 Patel V, Kirkwood BR, Pednekar S et al. Gender disadvan-
tage and reproductive health risk factors for common
mental disorders in women: a community survey in
India. Arch Gen Psychiatry 2006;63:404–13.
13 Heise L. Violence against women: the hidden health
burden. World Health Stat Quart 1993;46:78–85.
14 Ellsberg M, Jansen HA, Heise L, Watts CH, Garcia-
Moreno C. Intimate partner violence and women’s phys-
ical and mental health in the WHO multi-country study
on women’s health and domestic violence: an observa-
tional study. Lancet 2008;371:1165–72.
15 Jejeebhoy SJ, Cook RJ. State accountability for
wife-beating: the Indian challenge. Lancet 1997;349:
sI10–12.
16 Rao V. Wife-beating in rural south India: a qualitative
and econometric analysis. Soc Sci Med 1997;44:1169–80.
SOCIO-ECONOMIC, GENDER AND HEALTH FACTORS AND COMMON MENTAL DISORDERS IN WOMEN 1519
17 Lund C, Breen A, Flisher AJ et al. Poverty and common
mental disorders in low and middle income countries:
A systematic review. Soc Sci Med 2010;71:517–28.
18 Srole L, Langner TS, Michael ST, Opler MK, Rennie TAC.
Mental Health in the Metropolis: The Midtown Study. Vol 1.
New York: McGraw-Hill, 1962.
19 Leighton DC, Harding JS, Macklin DB, Hughes CC,
Leighton AH. Psychiatric findings of the Stirling
Country Study. The Am J Psy 1963;119:1021–26.
20 Lorant V, Deliege D, Eaton W, Robert A, Philippot P,
Ansseau M. Socioeconomic inequalities in depression: a
meta-analysis. Am J Epidemiol 2003;157:98–112.
21 Rahman A, Creed F. Outcome of prenatal depression and
risk factors associated with persistence in the first post-
natal year: prospective study from Rawalpindi, Pakistan.
J Affect Dis 2007;100:15–21.
22 Breslau N, Schultz LR, Johnson EO, Peterson EL,
Davis GC. Smoking and the risk of suicidal behavior: a
prospective study of a community sample. Arch Gen Psych
2005;62:328–34.
23 Evans DL, Charney DS, Lewis L et al. Mood disorders in
the medically ill: scientific review and recommendations.
Biol Psych 2005;58:175–89.
24 International Institute for Population Sciences and
ORCMacro. National Family Health Survey (NFHS—2)
1998–99: India. Mumbai: IIPS, http://wwwnfhsindiaorg/
data/india/indch1pdf 2000 (26 June 2010, date last
accessed).
25 International Institute for Population Sciences (IIPS) and
Johns Hopkins Bloomberg School of Public Health.
Quality of Care in Indian Family Planning Programme and
Reproductive Behaviour of Women in Four Indian States: A
Follow-up Study of NFHS-2. Mumbai: IIPS. http://wwwiips
indiaorg/publications05_b_09ahtm 2005 (26 June 2010,
date last accessed).
26 International Institute for Population Sciences and
ORCMacro. National Family Health Survey (NFHS—2)
1998–99: India. Mumbai: IIPS. Factsheet and Summary of
Findings, http://wwwnfhsindiaorg/data/india/indfctsmpdf
2000 (26 June 2010, date last accessed).
27 International Institute for Population Sciences and
ORCMacro. National Family Health Survey (NFHS—2)
1998–99: India. Mumbai: IIPS. NFHS-2 Factsheet: State
Findings, http://wwwnfhsindiaorg/data/india/statfindpdf
2000 (26 June 2010, date last accessed).
28 World Health Organization (WHO). Putting Women’s Safety
First: Ethical and Safety Recommendations for Research on
Domestic Violence Against Women. Global Programme on
Evidence for Health Policy Publication no WHO/EIP/GPE/992.
Geneva: WHO, 1999.
29 Goldberg D. Manual of the General Health Questionnaire.
Windsor: NFER Publishing Company, 1978.
30 Patel V, Araya R, Chowdhary N et al. Detecting common
mental disorders in primary care in India: a comparison
of five screening questionnaires. Psych Med 2008;38:
221–28.
31 Shamasundar C, Sriram T, Murali Raj G. Standardization
of the Hindi version of Goldberg’s General Health
Questionnaire. Indian J Psych 1987;29:63–66.
32 Gautam S, Nijhawan M, Kamal P. Standardization of the
Hindi version of Goldberg’s General Health Question-
naire. Indian J Psych 1987;29:63–66.
33 Goldberg DP, Oldehinkel T, Ormel J. Why GHQ threshold
varies from one place to another. Psych Med 1998;28:
915–21.
34 Patel V, Lund C, Hatherill S et al. Social determinants
of mental disorders. In: Blas Erik, Sivasankara
Kurup Anand (eds). Equity, Social Determinants and Public
Health Programmes. Geneva: WHO, 2010.
35 Victora CG, Huttly SR, Fuchs SC, Olinto MT. The role of
conceptual frameworks in epidemiological analysis: a
hierarchical approach. Int J Epidemiol 1997;26:224–27.
36 Patel V, Weiss HA, Kirkwood BR et al. Common
genital complaints in women: the contribution of psy-
chosocial and infectious factors in a population-based
cohort study in Goa, India. Int J Epidemiol 2006;35:
1478–85.
37 Pillai A, Andrews T, Patel V. Violence, psychological dis-
tress and the risk of suicidal behaviour in young people
in India. Int J Epidemiol 2009;38:459–69.
38 Patel V, Pednekar S, Weiss H et al. Why do women com-
plain of vaginal discharge? A population survey of infec-
tious and pyschosocial risk factors in a South Asian
community. Int J Epidemiol 2005;34:853–62.
39 Mishra V, Dai X, Smith KR, Mika L. Maternal exposure to
biomass smoke and reduced birth weight in Zimbabwe.
Ann Epidemiol 2004;14:740–47.
40 Rabe-Hesketh S, Pickles A, Taylor C. Generalized Linear
Latent and Mixed Models. Vol 9(53) Stata Technical
Bulletin, StataCorp LP, 2000.
41 StataCorp. Stata Statistical Software: Release 10. College
Station, TX: StataCorp LP, 2007.
42 Demyttenaere K, Bruffaerts R, Posada-Villa J et al.
Prevalence, severity, and unmet need for treatment of
mental disorders in the WHO World Mental Health
Surveys. JAMA 2004;291:2581–90.
43 Ganguli H. Epidemiological findings on prevalence
of mental disorders in India. Indian J Psych 2000;42:
14–20.
44 Araya R, Rojas G, Fritsch R, Acuna J, Lewis G. Common
mental disorders in Santiago, Chile: prevalence and
socio-demographic correlates. Br J Psychiatry 2001;178:
228–33.
45 Ludermir AB, Lewis G. Links between social class and
common mental disorders in Northeast Brazil. Soc Psych
Psych Epidemiol 2001;36:101–7.
46 Kumar S, Jeyaseelan L, Suresh S, Ahuja RC. Domestic
violence and its mental health correlates in Indian
women. Br J Psychiatry 2005;187:62–67.
47 Kumari R. Brides Are Not for Burning: Dowry Victims in
India. New Delhi: Radiant, 1989.
48 Jeyaseelan L, Kumar S, Neelakantan N, Peedicayil A,
Pillai R, Duvvury N. Physical spousal violence against
women in India: some risk factors. J Biosoc Sci 2007;39:
657–70.
49 Rocca CH, Rathod S, Falle T, Pande RP, Krishnan S.
Challenging assumptions about women’s empowerment:
social and economic resources and domestic violence
among young married women in urban South India. Int
J Epidemiol 2009;38:577–85.
50 Diaz-Olavarrieta C, Ellertson C, Paz F, de Leon SP,
Alarcon-Segovia D. Prevalence of battering among 1780
outpatients at an internal medicine institution in Mexico.
Soc Sci Med 2002;55:1589–602.
1520 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY
51 Chowdhary N, Patel V. The effect of spousal violence on
women’s health: findings from the Stree Arogya Shodh
in Goa, India. J Postgrad Med 2008;54:306–12.
52 Ludermir AB, Schraiber LB, D’Oliveira AF, Franca-
Junior I, Jansen HA. Violence against women by their
intimate partner and common mental disorders. Soc Sci
Med 2008;66:1008–18.
53 Patel V, Kirkwood BR, Pednekar S, Weiss H, Mabey D.
Risk factors for common mental disorders in women.
Population-based longitudinal study. Br J Psychiatry
2006;189:547–55.
54 Bonomi AE, Thompson RS, Anderson M et al. Intimate
partner violence and women’s physical, mental, and
social functioning. Am J Prev Med 2006;30:458–66.
55 Foran HM, O’Leary KD. Alcohol and intimate partner
violence: a meta-analytic review. Clin Psychol Rev 2008;
28:1222–34.
56 Wagena EJ, van Amelsvoort LG, Kant I, Wouters EF.
Chronic bronchitis, cigarette smoking, and the subse-
quent onset of depression and anxiety: results from a
prospective population-based cohort study. Psychosom
Med 2005;67:656–60.
57 Boden JM, Fergusson DM, Horwood LJ. Cigarette smok-
ing and depression: tests of causal linkages using a lon-
gitudinal birth cohort. Br J Psychiatry 2010;196:440–46.
58 Munafo MR, Araya R. Cigarette smoking and depres-
sion: a question of causation. Br J Psychiatry 2010;196:
425–26.
59 McCabe CJ, Thomas KJ, Brazier JE, Coleman P.
Measuring the mental health status of a population: a
comparison of the GHQ-12 and the SF-36 (MHI-5). Br J
Psychiatry 1996;169:516–21.
60 Hoeymans N, Garssen AA, Westert GP, Verhaak PF.
Measuring mental health of the Dutch population: a
comparison of the GHQ-12 and the MHI-5. Health Qual
Life Outco 2004;2:23.
61 Politi PL, Piccinelli M, Wilkinson G. Reliability, validity
and factor structure of the 12-item General Health
Questionnaire among young males in Italy. Acta Psych
Scandina 1994;90:432–37.
SOCIO-ECONOMIC, GENDER AND HEALTH FACTORS AND COMMON MENTAL DISORDERS IN WOMEN 1521
